VALUES IN A DISTRIBUTION ALGEBRA
If f(t) is a function holomorphic at the point zero, we can use Taylor's expansion for small t, such that the value of f(t) in t = 0 satisfies the identity (1) f(0) = § -^j^-f^itjt 11 . n=o
The aim of this paper is to show that this identity can also be used to define generalized values of distributions. Of course, these values are, generally speaking, no ordinary numbers, but elements of a distribution algebra constructed in [l] with some interesting properties.
Preliminaries. First, we summarize some results from [l] , which are necessary in what follows. We start with the noncommutative differential algebra D^ generated by the unit element 1 and two further elements t, h with the relations
The derivatives of h are denoted by tf = h' , 6'= h", 6"= b m , they are all different from the zero element. The coefficients of the algebra D^ form a ring, which contains the rational numbers* Since â can be interpreted as Dirao's delta distribution, such a differential algebra is called a distribution algebra. However, the products of distributions existing in D, | are, generally speaking, no ordinary distributions. In D 1 are valid the relations
for all integers m,n > 0 (pay attention to = 0 for m < n), which imply (4) t n hi (fflJ = (-1 ) n n! +
The algebra D^ possesses an extension Dg, which is the distribution algebra of the elements
where a^ are polynomials in n = 0,1,2,... With these elements all operations defined in Dg are to be carried out termwise. In D 2 two elements x,y are defined to be equal, iff (x-y)<f {k) = 0 for k «* 0,1,2,... . In particular, as a consequence of (2) and (4) we have in Dg the relations (6) ht n = t n h + n 2 {i^Tir i(i " 1 i=1 Proof. Differentiating (7) we obtain (8) in view of the product rule. Multiplying (7) by 6 from the right we obtain (3) in view of (2) . Multiplication of (7) by t from the left yields
i.e. (10). From (2) and (3) it follows that 0 for m ^ -2, hence from (9) we obtain zi = 0, and after diffe-(k ) rentiating k times z m 6 = 0 considering (8). However, according to our definition of equality this is nothing else than (11). To prove the last statement we firstly multiply
by from the right and use a special case of (10) mentioned below under (14), which implies
.Replacing here z_ 1 by the development (13) we obtain
hence substituting j+k = i^,in the double sum and considering (3) with m = i-1 it follows (12). C or'o l lary . Two easy special cases of (10) The relations (9) and (15) show that this interpretation makes sense, because for holomorphic functions f(t) it is well known that k i=o for k ^ 0. The interpretation of the elements (7) as values also matches to the property (8). Moreover, the relation (12) is matchin to the equality h^ = h. Multiplying (15) by 6 from the right and considering (9) one sees that 
